I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Despite the significant advancements in the management of anorectal malformations (ARMs), various surgical and functional complications are known, which are closely related with surgical techniques and types of malformation.\[[@ref1][@ref2]\] These complications are relatively more frequent because of high incidence of ARMs and its wide spectrum of presentations.\[[@ref1][@ref2][@ref3]\] Unfortunately, most of these complications are preventable. Consequences of complications are significant and can lead to prolonged morbidity, which may require revision surgery and result in suboptimal outcome. Revision surgery is needed for various reasons but mostly attempted because of inadequate results related with bowel or urinary control after first surgery or because of catastrophic complications related with surgery to alleviate pain, discomfort, or other sequelae.\[[@ref4][@ref5][@ref6][@ref7]\] Various indications for redo surgeries have been described in the literature.\[[@ref1][@ref2][@ref4]\]

Here, we retrospectively reviewed our patients with ARMs who required reoperation/interventions after unsuccessful/inadequate previous surgeries or who had developed complications related to surgical techniques. We also tried to analyze the associated problems and pitfalls of revision surgery contributing further to suboptimal results.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

We retrospectively reviewed clinical and electronic data, operation theater, and follow-up records of all patients operated for ARMs from July 2010 to May 2016. Data collected were pertaining to the age, sex, clinical presentations, complications, diagnostic investigations, associated anomalies, treatment, outcomes, and follow-up.

Inclusion criteria {#sec2-1}
------------------

All patients needing revision surgery for previous suboptimal results or who had developed complications after previous surgery for ARMs and were followed up for \>3 months were included in this study.

Exclusion criteria {#sec2-2}
------------------

Patients whose records were deficient or who could not be followed up for \>3 months were excluded from the study.

All patients included in the study were from a single unit of our department, a tertiary level pediatric surgical referral center. All patients were operated outside initially, and almost none had proper records of previous surgery. Clinical presentations at the time of referral were ongoing constipation, stool impaction with overflow incontinence, fecal and urinary soiling, perineal excoriation, difficult defecation or urination, and mucosal prolapse. After initial management, all patients were evaluated to delineate the anatomy and associated anomalies. Patients were reoperated and followed up according to the method established by Krickenbeck in 2005 for the assessment of outcome.\[[@ref8]\] We routinely used some sort of bowel management program (BMP) in the first month of follow-up and anal dilatation for 2--3 months or till stoma closure. We maintained follow-up cards of each patient by asking leading questions and recorded the complaints/satisfaction of the parents and patients.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

From July 2010 to June 2016, 31 patients with ARM were included in the study. Ten patients were female (M:F = 2.1:1). The age of patients varied from 1.5 months to 16 years (median age 8 years). Revision surgery/intervention was performed in all 31 patients for 38 indications. Five patients had \>1 complaint. Individual patients were evaluated and investigated according to the presentations/complications. Magnetic resonance imaging (MRI) pelvis was performed in two patients, while two others already had computed tomography (CT) pelvis at the time of presentation. Six patients had dilated distal colon (megacolon) and three male patients had persistent rectourethral fistula on barium enema and distal loopogram. Indications for revision surgery/intervention were neoanal stenosis (11), complete closure of neoanus (2), malpositioned neoanus (2), persistent fistulae (3), iatrogenic rectovaginal fistulae (4), rectal mucosal prolapse (5), large wide neoanus with soiling (2), and urethral stricture with urinary retention (2) \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. Associated anomalies were left renal agenesis (1), Vesico ureteric reflux (2), hypospadias (1), Undescended testes (1), and hemivertebrae (1). All patients were operated outside our institute for intermediate-to-high ARMs and referred to us with above-mentioned problems \[Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}\]. Redo surgery/interventions performed were V-Y anoplasty, posterior sagittal anorectoplasty (PSARP), anterior sagittal anorectoplasty (ASARP), abdominoperineal anorectoplasty, mucosectomy, minimum PSARP and cystoscopy, and urethral dilatation followed by clean intermittent catheterization \[[Table 2](#T2){ref-type="table"}\]. All patients showed improvement in their symptoms after redo surgery. Constipation and soiling were resolved/reduced with decreased need of laxatives and rectal washouts (manageable).

![Complete obliteration of neoanus (a); malpositioned neoanus with stenosis (b); and large wide neoanus created by dilated pulled colon (c) after posterior sagittal anorectoplasty during the first surgery](JIAPS-23-148-g001){#F1}

![Magnetic resonance imaging (a) showing right side deviation of pulled bowel (arrowhead) and thinning of right upper part of external sphincter (arrow); and contrast study showing rectourethral fistula (b)](JIAPS-23-148-g002){#F2}

###### 

Detail of patients regarding primary pathology and surgery performed outside

![](JIAPS-23-148-g003)

###### 

Indications, redo procedures performed, complications, and outcome of patients (*n*=31)

![](JIAPS-23-148-g004)

Postoperative problems (\<1 months) were superficial wound infection in 8 (25.8%) out of 31 patients, perineal excoriation in 4 patients (12.9%), and neoanal stenosis in 1 patient (3.2%). Child with neoanal stenosis needed further surgery later. Follow-up ranged from 3 months to 5 years (median follow-up 26 months). Four out of 31 patients were \<3 years, while 3 patients were lost in follow-up. The rest 24 patients (100%) had voluntary bowel movements with feeling of urge and the capacity to verbalize and hold the bowel movement. Constipation (Grades I and II) was observed in 9 (37.5%) patients and fecal soiling (Grades I and II) in 4 (16.7%) patients (no social problem). Almost all patients needed some sort of BMP in the form of dietary change, laxatives, and rectal washouts in first 3 months after surgery, while 10 (41.7%) patients still required regular BMP to avoid the soiling and constipation. Fourteen (58.3%) patients stayed clean without regular BMP, but almost all these patients had soiling incidents during stress (diarrhea/constipations) and approximately 50% of them needed laxatives/washouts, on on-off basis.

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Bowel control is the main concern in ARM surgery, but urinary control and sexual function should also be taken into consideration. Understanding the spectrum of anomaly and anatomy is necessary to prevent damage during surgery.\[[@ref1][@ref3]\] Delineation of anatomy before redo surgery is quite essential to reduce postoperative morbidity. CT scan and MRI are indicated for this purpose in complicated cases.\[[@ref9][@ref10][@ref11][@ref12][@ref13]\] We prefer MRI pelvis over CT scan in patients with mislocated neoanus to see the lie of whole pulled bowel in relation to the sphincter-muscle complex. Placing of mislocated bowel within the sphincter--muscle complex provides better bowel control. MRI gives better visualization of soft tissues and relation of pulled bowel with perineal musculature including sphincter--muscle complex. Simultaneously, we can detect vertebral and spinal cord anomalies better.\[[@ref13]\]

All these complications presented in this series have clear explanations and are well described in the literature.\[[@ref1][@ref2][@ref4][@ref14][@ref15]\] Pena *et al*. described largest series of 334 patients for reoperation in ARMs and divided the patients into various groups.\[[@ref4]\] Follow-up results are described in each group separately. Our series has lower enrolled patients and cannot be compared to Pena\'s series. It has limited representation of spectrum of ARMs. Most of the patients in our series belong to Pena\'s pseudoincontinent group. This group is thought to provide better functional results after revision surgery, but our experiences do not measure up to our self-satisfaction. We performed standard ASARP/PSARP with some simple modifications.\[[@ref9][@ref10][@ref11][@ref12]\]

We experienced difficulty in positioning the patients for surgery in adolescents. Creation of neoanus during revision surgery should be little pouting after adequate mobilization. Application of side sutures over pulled bowel with adjacent muscles should also be avoided. Only mucocutaneous sutures should be placed during anoplasty. Terminal pulled bowel attains its position by itself after closure of sagittal incision because of significant peristalsis Placing fixation suture over it makes it tube-like rigid, nonperistaltic bowel. We agree that terminal 2--3 cm of pulled bowel always behaves like a tube after surgery, regardless of fixation sutures, but we experienced better functional results in patients without fixation sutures. This finding further needs validation by a larger, comparative study and probably by manometric/electromyographic studies.\[[@ref16]\]

We also experienced a patient with neoanal stenosis after revision surgery. We diagnosed it in the 1^st^ month of surgery and tried to dilate it repeatedly even under general anesthesia but failed. The patient required minimal PSARP later. It occurred because of vascular injury during redo surgery.\[[@ref9][@ref10][@ref11][@ref12]\] Perineal excoriation was found in patients who lost their rectosigmoid after surgery but managed by perineal care and early institution of BMP.\[[@ref14][@ref15]\] Although all patients in this series had voluntary bowel movements, almost all of them needed some sort of BMP for variable periods of time. Approximately 10 (41.7%) patients still required it to avoid soiling and constipation in the form of on and off rectal washouts and laxatives.

Anal dilatation after revision surgery should be monitored seriously, especially in children above 5 years. We found it difficult because of developed gluteal folds and noncooperation of children, probably because of comparatively more pain during anal dilatation. Liberal use of diverting stoma is recommended in complex/complicated cases to prevent postoperative complications. It should not be considered as a social stigma. We had low thresholds for stoma creation and created a stoma when there was suspicion of iatrogenic injury, compromised vascularity of pulled bowel or when we repaired a rectourethral fistula.

This study has various limitations that include a small series, retrospective nature, and selection bias. There was limitation in follow-up too. We do not have fixed questionnaires or scoring system for follow-up. Results were based on subjective opinion of parents and patients and on their satisfactions. Almost all patients of this series were from remote areas and belonged to lower and lower middle-class families. Mostly mother of variable intelligence took the care of patient and there was frequent change of care givers during follow-up that made final assessment difficult. Hence, we had to resort to leading questions about voluntary bowel movements, soiling, constipation (as per Krickenbeck recommendations),\[[@ref8]\] stool and feeding habits, frequency and quantity of use of laxatives and rectal washouts and enemas, etc. We modified treatment according to their satisfaction.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

Adequate definitive repair at first attempt gives the best result. Revision surgery has promising functional results in group of patients with ARMs with few simple modifications. Management of every patient should be individualized according to the anatomy and complications. BMP should be instituted early in the patients with suboptimal results.
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